We applied a previously reported method to clarify whether a multidrug-resistant Shigella colonizes in a south Asian country. At Kansai Airport Quarantine Station, stool samples were collected from over- showed that 27 of the 44 strains isolated in 2001, 2002, and 2005 were identical in PFGE pattern, as determined using two restriction enzymes. We concluded that a multidrug-resistant Shigella sonnei colonizes in a south Asian country.
Introduction
Shigellosis is a bacillary dysentery caused by Shigella spp., and is endemic throughout the world. Epidemics of shigellosis have been reported from many Asian countries, such as India1) and Bangladesh2). Bacillary shigellosis is one of the diseases that is imported into Japan by overseas travelers. Japanese quarantine stations (JQSs) check for overseas travelers with diarrhea at airports and ports. Taniguchi et al.3) reported that the international prevalence pattern of Shigella sonnei is inferred by monitoring isolates from passengers arriving at international airports in Japan. type and none were of the S2 or the S3 type ( Table 4 ).
The same analyses were performed on the isolates collected in 2005. The PFGE patterns of 13 out of 16 isolates were of the X1 type and the remaining isolates were not of the X1 type. Of the 13 isolates of the X1 type, 12 were of the S1 type (Table 4) .
In regard to X1-S1 type isolates, two strains were detected in February, four in March, one each from April to June, three in August, and one in December Table 4 Results of PFGE analysis
Discussion
The majority of the recent cases of shigellosis have been caused by S. sonnei, S. flexneri 2a, and S. dysenteriae typel13). S. sonnei has been isolated frequently in industrialized countries, and S. flexneri in developing countries13).
On the basis of the data from the Infectious Agents Surveillance Report (IASR ; issued by Infectious Disease Surveillance Center, National Institute for Infectious Diseases, Japan), endemic cases of shigellosis in Japan are caused mainly by S. sonnei. Over the last 25 years, S. sonnei has been the most frequently isolated bacterium in JQSs located at airports in the Kansai area This may indicate that some of these cases of endemic shigellosis may be caused by imported S. sonnei, and that epidemiological analysis of the bacterium is important in Japan.
The most frequent country of origin of these isolates was India, and all of the isolates were found to be multidrug-resistant in this study as well as in a previous study14). Sur et al.13) reported that outbreaks of shigello-sis sometimes occur in India, and Pazhani et al. 15 ) indicated that clonal multidrug-resistant S. dysenteriae type 1 strains are associated with both epidemics and sporadic cases of shigellosis in India, and concluded that multidrug-resistant strains of S. dysenteriae type 1 are spreading from outbreak-affected areas to other regions. They further noted that the reemergence of shigellosis with epidemic potential is a cause for concern, and that this trend should be carefully monitored not only in India, but also in neighboring countries. Almost all isolates collected at JQSs originated from passengers who had traveled to only one country, indicating that the isolates originated from that country. Taniguchi et al.3) demonstrated that the international distribution of S. sonnei can be inferred by monitoring isolates from passengers arriving at an international airport. Using their method, we found that a multidrug-resistant strain of S. sonnei colonizes in India, and is being continuously exported to Japan. PFGE pattern analysis has been applied to evaluate outbreaks and for disease surveillance in a country15)16). Tenover et al.12) recommended criteria for the analysis of PFGE patterns, and indicated that their criteria for strain identification are stringent and are not appropriate for studies of large populations of organisms collected over extended periods of 1 year or longer. Because specimens were collected over periods of over a year in this study, we examined our isolates by PFGE analysis using two different restriction enzymes, considering above observation by Tenover et al.12) In this study, when PFGE patterns were identical, as determined using two enzymes, we determined that the isolates were identical.
One multidrug-resistant strain showing resistance to tetracycline, sulfamethoxazole-trimethoprim and nalidixic acid was identified to be of the X1-S1 type. This type of strain was isolated from specimens collected in 2001, 2002, as well as 2005, indicating that the strain colonizes in India. Because the affected travelers had not been treated with antibiotics, these isolates were considered to have developed resistance before causing infection.
Resistances to tetracycline, sulfamethoxazole and trimethoprim originate from plasmids carrying the tet A-D genes6)17)18), dhfr gene8)919) and sul gene7), respectively. Spread of these multidrug-resistant isolates may occur by the spread of antibiotic-resistant plasmids. Nalidixic acid resistance originates from mutation of the gyrase gene of chromosomal DNA5. The multidrug-resistant strain identified in this study also exhibited resistance to nalidixic acid, indicating the occurrence of this mutation in this bacterium.
Such mutations are also known in Shigella spp. exhibiting resistance to the newer quinolone. Talukder et al.20) reported that a newer quinolone-resistant strain of S. dysenteriae is spreading in South Asia. We have found only a few strains of newer quinolone-resistant isolates at present; however, surveillance for multidrug-resistant Shigella spp., including those resistant to the newer quinolones should be performed in JQSs.
In this study, we determined that a multidrug-resistant strain colonizes in India, a country frequently visited by Japanese travelers, but we have not been able to determine the specific region of the country from which the strain originated. To identify the specific, if any, place, more information needs to be obtained from passengers with diarrhea or collaboration with surveillance institutes in India.
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